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Abstract 



PURPOSE:To disperse the load on a channel by providing an input/output device with a means which selects 
usable channel ports sucessively except channel ports which are connected currently. 
CONSTITUTIONS device which is made capable of operation through each channel port is set in an 
operable device register 1 1 . Outputs of operable device registers 1 1a-1 1 h of individual devices are ORed and 
set in a shift register 12. The number of a channel port which is used last is set in a last use port mask 13. 
When a device is coupled again with a channel, a shift counter 14 runs idle until the data in the last use port 
mask 13 and the value of the shift counter 14 coincide with each other, and the shift register 12 is shifted to 
raise a signal of recoupling for a next usable channel, performing a recoupling sequence. 
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SPECIFICATION 

1. Title of the Invention 

FORCIBLE SWITCHING CONTROL SYSTEM OF CHANNEL 

PATH 

2. Claim 

A channel path forcible switching control 
system in an input/output control device performing 
a channel path group control comprising the steps of: 

providing a means for successively selecting 
available channel ports except channel ports which are 
connected at present in said input/output control 
device, at the time of re-coupling to a channel. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

The present invention relates to a process 
of re-coupling to a channel in an input/output control 
device in which a path group is established. Assuming 
here that a magnetic disk control device (hereinafter 
referred to simply as a control device) for 
controlling a plurality of magnetic disk units 
(hereinafter referred to simply as devices) is 
controlling a certain device. When the device 
initiates a seeking operation or a sector waiting 
operation, the device requires no control by the 
control device since these operations are performed 
by the device itself. Accordingly, the control 
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device disconnects the device, and can control another 
device. This is called "free-up control." 

When finishing the seeking operation or the 
sector waiting operation, the device is connected to 
an available control device. The control device 
issues a re-couple request to an available channel. 

In recent systems, a number of paths are 
formed between a plurality of control devices and a 
plurality of channels of one or more central 
processing units, and a plurality of paths from one 
device to one central processing unit are connected 
and controlled as a path group. 

The present invention relates to improvement 
of a processing system for re-coupling to a channel 

in an input/output control device performing such 

channel path group control. 

[Prior Art] 

FIG. 2 is a block diagram of an example of 
the system performing the channel path group control. 
In FIG. 2, reference numerals 1 and 1/ designate 
central processing units , 2 and 2' des ignate channels , 
3 and 3' designate magnetic disk control devices, 4 
designates a magnetic disk control adapter, and 5 and 
5' designate magnetic disk units. 

Assuming here that the central processing 
unit 1 controls the magnetic disk unit 5 (#0) over B 
channel of the channel 2 through the magnetic disk 
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control device 3, and the magnetic disk unit 5 
initiates the seeking operation. 

The magnetic disk control device 3 commences 
"the free-up operation," and the central processing 
unit 1 commences execution of a series of input/output 
commands to the magnetic disk unit 5' (#1) through a 
path used to control the magnetic disk unit 5. 

When completing the seeing operation, the 
magnetic disk unit 5 tires to connect to the magnetic 
disk control device. But the magnetic disk unit 3 is 
already used, so the magnetic disk unit 5 connects to 
the magnetic disk control device 3' . The magnetic 
disk control device 3' tries to re-couple the magnetic 
disk unit 5 to the channel 2. 

The known re-coupling system, in which the 
channel path group control is performed, 
simultaneously issues a re-couple request to all 
available channel ports. 

[Problem to be Solved by the Invention] 

The known re-coupling system described above 
simultaneously issues the re-couple request to all 
available channel ports. This system re-couples to 
a channel that first responds to the request, while 
informing the other channels of cancellation of the 
re-couple request. Accordingly, it is not certain 
which channel is re-coupled to. As a result, a 
channel having a high priority is apt to be selected, 
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thus the channel paths are not dispersed. 
[Means for Solving Problem] 

An object of the present invention is to 
provide a re-coupling system solving the above problem. 
A means for solving the problem is accomplished by a 
channel path forcible switching control system of this 
invention having a means for successively selecting 
available channel ports except channel ports which are 
connected at present in the input/output control 
device, at the time of re-coupling to a channel. 
[Working] 

When "the free-up operation" occurs with a 
channel while a series of input/output commands are 
executed, a channel port which is currently used is 
stored. When re-coupling to a channel occurs after 
the input/output device becomes available, the stored 
channel port is given the lowest priority, and a signal 
for re-coupling is sent to the other available channel 
ports in order to couple the device to a channel port. 
[Example ] 

Hereinafter, a gist of the present invention 
will be described by way of example shown in FIG. 1. 

FIG. 1 shows an example of this invention, 
which is a block diagram of a structure of an essential 
circuit controlling re-coupling to a channel in an 
input/output control device performing the channel 
path group control. In FIG. 1, reference numeral 11 
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designates operable device registers, 12 a shift 
register, 13 a last use port mask, 14 a shift counter, 
15 a comparator, 16 a demultiplexer and 17 an AND 
circuit . 

In the operable device registers 11, set are 
devices which can operate at channel ports. Logical 
sums of the operable device registers 11a through llh 
of the devices are set in the shift register 12. The 
number of a channel port which is used last is set in 
the last use port mask 13. 

The comparator 15 compares data of the last 
use port mask 13 with a value of the shift counter 14, 
and outputs a signal when they coincide with each other. 
An output signal from the comparator 15 and a signal 
from the shift register 12 are ORed in the AND circuit 
17. The demultiplexer 16 is controlled according to 
an output from the AND circuit 17. 

When re-coupling to a channel is performed, 
the shift counter 14 is run idle until the data of the 
last use port mask 13 and the value of the shift counter 
14 coincide with each other. Then, the shift register 
12 is shifted to raise a signal for re-coupling to the 
next available channel, and a re-coupling sequence is 
executed . 

Even when there are a plurality of devices 
in "the free-up operation" status, it is possible to 
control the re-coupling. 
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The signal for re-coupling is not 
simultaneously sent to available channel ports. But, 
a time difference is provided. Additionally, the 
lowest priority is given to a channel port which is 
used las t . 

[Effect of the Invention] 

According to this invention, dispersion of 
the load on the channels becomes possible, thus the 
use efficiency of the channels can be increased. 
4. Brief Description of the Drawings 

FIG. 1 is a block diagram showing a structure 
of an essential circuit according to an embodiment of 
this invention; and 

FIG. 2 is a block diagram showing a structure 
of a system performing a channel path group control. 

In the drawings: 
1,1' ... central processing unit 
2,2' ... channel 

3,3' ... magnetic disk control device 
4 ... magnetic disk control adapter 
5,5' ... magnetic disk unit 

11 ... operable device register 

12 ... shift register 

13 ... last use port mask 

14 ... shift counter 

15 ... comparator 

16 ... demultiplexer 



AND circuit 



